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COMPLETE SPECmOATION 

Improvements in and relating to tke Abstraction of Water 
from Water Bearing Strata 



We, BANiTsy Msthob Wateoel Suxmss, 
Inc., a ooiporatioa argonised imder tihe 
laws of West Viiginia, United States of 
America, of 63, Soutli High Street, 
6 Coliunbos, Comity of !Franklin, and State 
of Ohio, United States of America, de 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to be partioularly described 
10 and ascertained in and by {he follovring^ 
statement: — 

The present invention conceims an 
arrangement for withdrawing water, from 
water-bearing strata, which include a 
15 lioUow shaft or caisson with at least one 
perforated pipe extending radially from 
said shaft or caisson and heaving co-axially 
acTunged therein, a discharge pipe or sand 
line with the outer end therecd forming a 
20 cnne-ahaped head. The said perforated 
pipe lias arranged therein adjacent said 
head, a partition provided with a bore 
which is intended to receive one end of 
the discharge pipe. Arrangements of this 
26 type fare known, but the 'arrangemonts 
heretofore used have been inadequate for 
removing the fine sand and silt which 
nPcessaTuy collects in the perforated pipe 
when driving the same in radial direo- 
80 tion into the area surrotmding the 
caisson. The reason for this inadequacy 
ponaists in that according to the hereto- 
fore Icnown arrangements, the discharge 
pipe or sand line is screwed into the bore 
9S provided in the above-mentioned parti* 
tion, and once being withdrawn from said 
partition after the ^pe has been driven 
in radial direction, it eannot be re-intro- 
duced into the said threaded bore. On the 
other hand, during the actual projection 
of the perforated pipe into the area sur- 
rounding the caisson, it is. in most 
instances, impossible to prevent the fine 
sand and silt from clogging up the head 
Ift to suob an ntoit that as long as the dis- 
charge pipe remains in the bore, no sand 
or sut can be withdrawn therethrough. 
Whenever thds oceurs, it is necessaxy to 
witlidraw tke disdiarge pipe, at least to 
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such an eztont that water passing through 
the padkneations in the perfox^ated pipe, 
wiK leaoh oat the sand or aQt fxoia mo 
head. When the heal has tiros been 
deaned, it is necessary to xei^om tiie dia> 
charge pipe to its previous position, in 66 
order to aspkit the total paressnze of the 
water summnding the hei^ and tho per^ 
f orated pipe fot pvessin^ fine sand and silt 
into the head and withdrawing Hie same 
through the disdharge pipe. However, 00 
with the arrangements heretofore known 
and referred to above, it was im^sible 
to return the discharfl^ pipe to its pre* 
vious position in whi<m it threadedly ^ 
engages the threaded bore. In tflie first 00 
place, due to considerable length of the 
perforated pipe and also of the discharge 
pipe, slight deviations from the horizontal 
are unavoidable, and thus it is practically 
impossible to find the threaded bore in 
the partition. Secondly, even if by 
otbance, or after considerable time of try- 
ing, The threaded bore in the partition 
was located, it was impossible to engage 
the thread of said bore with the thread of ^6 
the discharge pipe in the proper manner 
and then rotate the pipe m order to 
screw the same into the need. ThiB was 
due to the fact that the axes of the 
threaded bore and the disdhiargo pipe BO 
formed an angle with each other, and 
furthermore, due to the fact that fine silt 
or sand lodged in the grooves of the 
thread. The above-mexdaoned drawbacks 
have be^ overcome in a v^ simple 36 
manner by the arrangement according to 
the i^xesent inventien, which is chatadex^ 
ised in that the partition is i»anded with 
a cone-shaped Mce for supporting and 
guiding the discharge pipe cir sand line 
toward the head and allowing sliding 
movement of said pipe or line in its aziS 
direction, said bore tapering toward the 
head so to form an abutment far said 
pipe or line to limit the outward move- 
ment of said pipe or line toward the outer 
end of said head. 
With the arcaogemant aooiAdixig to the 
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p^eot mvention, ilie deviatioBs of 
fcmgitudinal axis of disobarge pipe 
reLatiye to ih» louigitadiiial axis of tae 
perforated pipe, does not^ handicap iObe 
6 proper loca&mr of the discharge ^ pipe, 
inaBmuoih as tae ooiLeHfihaped boie in w 
partition automatically guides "the dia- 
chai^ pipe into proper position. 
Accotding to a fuxflier devcl^niOTt of 
10 the inyention, tilie outer ^ii^cL of tlio dis- 
charge pipe is bevelled in conformity "with 
the cone ahaped bore in the partition adja- 
cent the head. This bevelled surface will 
not only tooilitate the sliding of l^e 
15 outer end of the discharge pipe in the 
cone^aped bore^ but will, at ihe same 
time in cooperation with the conical sur* 
face of the last^mentioned boire, provide 
an effective seal between the said conical 
90 surface of tlie bore and the outside of the 
discharge pipe- This, in turn, contributes 
to a better exploitation of the l^rdroatatio 
pressure around the head of the perfor- 
ated pipe for remcving fine sand and silt 
95 from the interior of the head. 

The invention is illustrated ly way of 
example in tiio accompanying wLwings, 
in which: — 

Figure 1 represents a vertio^ section 
BO through a typical installati<m of the 
device according to the invention. 

Kpure 2 is a section along the line 2—2 
of Figure 1 and shows the radial axrange. 
meat of the screen pipes. 
85 iHgure 8 shows in a section on a scale 
larger than that of Figure 1, a portion 
of 9ie wall of the caisson illustrating the 
plugging of the horisnntal hole which 
receives the screen pipe BXti its associated 
40 mechanism. 

Figore 4 is a aection similar to that of 
Figure 8 but with the screen pipe, its 
water piB^i paddngs, valve pit»^> 
valre arren^d in proper position. 

Figure 6 is an exploded sectional viow 
of an adjuBtable packer to be mounted 
between the exterior of the water pipe 
and the interior of the screen pipe. 
Fij^ure 6 is an end elevation of a con- 
50 nechng aleeve. . 

Figure 7 shows in plan view the 
arrangement of the several valves for eon- 
trolling the discharge of water and of any 
accumulated silt, fines, and the like. 
55 Figures 8, 9 and 10 show a portion of 
a screen pipe of the invention m section 
witin the water pipe in three different posi- 
tions. 

Figure 11 is a section tohen along the 
60 line 11—11 of Figure 8. , , 

Figure 12 is a section taken along the 
Une 12— 12 of Figure 10. , 

Beferring now to the drawings in 
detail, and Figures 1 and 2 thereof in 
55 particular, the structure shown therein 



represents a water collector installation 
arranged near a stream 2 and having its 
con&d or pump house 1 spaced from and 
above the £>p of tiie ground or soil la. In 
the structure shown, the control house 1 <0 
by a hollow and preferably 



monolithic reinforced concrete shaft or 
caisson 8. The lower end of this caisson 8 
is closed by a concrete plug' 4. Adjacent 
to. but somewhat above tbe plug 4, there 70 
ia a pliurality of radially disposed open- 
ings or precast port holes 5 through which 
e^^d radially disposed perforated screen 
pipes 6. Bach screen pipe is surrounded by 
a oed 11 of gravel whiMi may for instance 60 
be from four to six feet in diameter. 
Arranged on the inner end of each of 
these screen pipes 6 is a gate valve 7 with 
a stem la and handle 7c extendi^f te a 
valve (operation iplatform 7b which is 
accessible from the pump house 1 so that 
any or aH of the scre^ pipes 6 may be 
closed off at will. Multiple-stage deep 
well pumps 0 extend down into the caisson 
3, which is a clear well, by means of a 15 
pipe system 9a to withdraw water from 
the underground reservoir to the water 
main 10. i . . • 

An installation as outlined above is 
built up by ftrst sinking the shaft or 55 
caisson 3 down through tiie water beOT- 
ing strata and sealing the bottom of the 
caisson with tiie heavy reinforced concrete 
pluff 4. TFe lower part of the caisson is, 
as stated above, formed with pre-caat port iOO 
holes 6 for the passage of the screen pipes 
6 therethrough. F&ures 8 and 4 show 
such a portliole, which has a diameter 
materially larger than the outer diameter 
of tbe screen pipe to be isassed there- j[0( 
through. Fuxinermore, the inner surface 
of tEe port hole 6 is corrugated and pro- 
vided with a correspondingly ahaped 
liner 31a. To prevent the clogging up 
of the port hole 5 is corrugated and pro- 110 
being lowered into the ground, each port 
hole is temporarilv <do8ed br detach- 
able plugs 82 (see iFigure 8) hdd in their 
respective positions by means of a bolt 83. 
If it is now intended, after the lower part 115 
of the caisson has been ppoperly posi- 
tioned, to pass the screen pipes through 
the port holeB. the plugs 82 are removed, 
and one sleeve 34 is inserted into each port 
hole and properly located therein. There- 120 
upon, concrete is poured between the 
liner 31a in the port hole 5 and the out- 
side of the sleeve 34. so that the sleeve 84 
will be firmly anchored when the concwte 
has hardened. Now the armature 37a with- 126 
out the valve 7 proper, but with the open- 
ing, to which- valve 7 is nomally con- 
nected, closed, e.g. by a lid, is connected 
to the sleeve 84 after the sealing member 
89 has been placed between the flange 86 180 
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of t£e aleeve 84 and the flange 37 of the 
armature 37ai. Bolts 38 comxect the arma- 
ture 37a to the sleeve 34. Before the 
screen pipes 6 are projected through the 
fi skirt 40 oz the sealing member 39 into the 
water bearing strata, the sealing assem- 
blies 2A, 27, to be described in detail 
later, are installed in the reapeotive 
screen pipes, whereupon the first screen 
10 pipe sections are projected horizontally 
outwardly into the water bearing stmta 
through the respective port holes 5. The 
seaHng assembliea 24, 27 remain in the 
respective screen pii^ throughout the 
1ft entire projection period. The purpose of 
the sealing assembly is to prevoot the 
flow of water througa the interior of the 
screen pipe into the oaisson. The perfor- 
ated collector pipes 6 which, may, for 
U instance, be ^nt inches in diameter, are 
buiU up to file desired length by forchig 
relatively short pipes out through the 
port holes end welding new pipes thereto 
before the pipes are pushea out com- 
S5 pletely. The same method may also be 
employed lor building up the disdhai]^ 
pipes or sand Unea 8 to be referred to in 
detail later, and t'Eese pipes 8 can there- 
after be removed by cutting them up into 
80 ver; short sections. During this operation 
the water entering the pipe 6 is with- 
drawn through the diacharpe pipe 8. The 
number of the pipes 6 is, oi course, deter- 
mined upon tne basis of capacity of 
85 water desired and hydrogeological condi- 
tions encountered. 

When driving the screen collector pipes 
6 with their associated mechanism out- 
werdly through the poort holes 5 in a hori- 
40 zcntftl plane, it is of great importance 
that the fine sand and sut present in the 
strata surrounding the screen pipes be 
removed from saia strata so as to create 
a relatively ooarse goravel bed of high- 
4ft pernLeabili^, preferably in excess of 
four feet in Siameter. aroTind each screen 
pipe. These fines are removed through 
the screen pipes 6 and discharge pipca 8, 
by pmnpinff or in any other dmrenient 
60 manner. When each screen pipe has been 
projected to the finally desired extent, 
the clean-out valve 42 is connected. The 
armature 37a is temporarily removed, and 
the screen pipe 6 is cut on at the face of 
ftft the flange 36, while the sealing assembly 
24, 37 and sand line 8 are left in place. 
The armature 37a is now aj^in connected 
to flange 36, taxd valve 7 is connected to 
the armature 36 as shown in dot-dash lines 

10 (Kgure 4). The cleanout valve 42 is then 
connected through its pipe sections 43 and 
44, and by means of the flange 46 and bolts 
38a to the flange 46 of tbe armature 37a. 
Thereupon, the seaUnff assemblies 24, 25 

11 are withdrawn into tne rear hoxivontal 



portion 44 of said valve 42 so that a 
through passage for the water from the 
Bfa'ste to the valve 42 is available. Then 
the final dean out of the screen pipe may 
be effected through the clean-out valve 42 70 
to remove tbe fine sand and silt remaininir 
m the screen pipe after completion of the 
projecting operation. This is of great 
importance, since it permits an easy 
removal of the sand line which sometimes 76 
becomes sand bound in the screen pipe. 
After this clean-out operation has been 
completed, the pipe 8 is hauled out 
mouffh the sealing assembly 24, 26 and 
tte gland in the rear of the portion 44 80 
thus permitting the valve 7 to be shut 
^own and the removal of the assembly 42, 
43, 24, 26 without water entering tbe 
caisson. Then, the valve assemblyS, 43, 
44 is removed. Finally, a lid (not show^ 86 
in tiie drawing), is connected to flange 46 
to close the outer end of the armature 37a 
Tlus completes the installation. 

1^^.°^ greatest problems presentini? 
itself in connection with an installation of 00 
the tvpe outlined above consists in 
propwly guiding the sand lines in and 
maintaining the same in proper Align- 
ment with the respective screen pipes dur- 
ing the installation period. 05 

This problem has been taken care of bv 
the construction of the screen pipes 
according to the invention as illustrated in 
Pigur^ 4 to 12. As win be seen from 
tnese figures, the screen pipe 6 consists 100 
primarily of a tubular member 14 with, 
perforations 14a, and a conical stream- 
lined nose 12 detachably connected at 13 
to the tubular member 14 and provided 
with perforations or openings 16 The 106 
perforations 14a and 16 are preferably so 
shaped that tiiey are wider on the inside 
of the members l4 and 12 than on the out* 
side thereof. 

Airanged at the outer end of the tubular 110 
member 14 adjacent the nose or head 12, 
IS an abutment or guiding member 16 
having substantially centrally arranged 
therein, a tapered bore 17 which tapers 
toward the outside a^d ends in a passage- lift 
way 18 communicatmg with the intenor 
of the noae 12. Spaced from the guiding 
member 16 but in alignment therewith, is 
at least a second guiding member 20 with 
a bore 22 therethrough which tapers into 120 
a cylindrical passageway 21 likewise pro- 
vided in tiie guiding member 20. The 
abutment member 16, while serving 
primarily as an abutment fop the dis- 
charge pn>e 8 and also as a guide and sup. 126 
port lor the front end thereof, forms a par- 
tition between the nose 12 on one hand, 
and a cvlindrical chamber on ^e other 
hand, which chamber is formed between 
the outer wall of pipe S and inner wall of 130 
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tubular member 14. Tbe guiding member 
20 acts as a guide and support for the die- 
ohorge pipe 8 and also as a partition 
similar to the abutment member 16. Tbe 
S rear end of tbe discbarge pipe 8 is carried 
by a number of sealing members 24 spaced 
from each other by spacer sleeves 27. 
Th^ese spacer sleeves are provided with 
flanges 28 and 29 riveted to the adjacent 
10 sealing members. As '^11 be clear from 
Figure 5, each sealing member has an 
inner skirt 26 which tightly surrounds and 
supports the adjacent jjart of the discharge 
pipe 8. Each sealing member 24 further- 
16 more has an outer skirt 25 for sealing 
engagement with the inner surface of the 
tubular member 14, The sealing members 
24, together with the spacer sleeves 27, 
form a flexible chain of washers forming n 
ao unit that will withstand horizontal thrust 
while being able to bend with the move- 
ment of the discharge pipe 8 and screen 
pipe 6. This sealing unit may also be 
adjusted in its entirefy, and, to this end, 
36 it IS provided with an eye 30 having con- 
nected thereto a rod or cable 31 which 
extends to the rear of the respective screen 
. pipe 6 so as to be able to be actuated 
through the respective port hole 6. It is 
80 of course understood that the length of 
tiie sealinff unit may be varied in accord- 
ance with the specific irequirements 
encountered by merely varying the 
number of sealing membera 24 and spacer 
86 sleeves 27, , « ^ ,v 

Pigures 8, 9 and 10 illustrate three 
different positions which the discharge 
pipe 8 may occupy during the installation 
period. According to Figure 10, the pipe 
40 8 is withdrawn from both the guiding 
Figure 10 that the entire interior of the 
screen pipe is free so that the water &x)m 
the water bearing strata can rush into the 
screen pipe and the turbulence obtained 
46 thereby can cause the fine silt and soad to 
suspend in the wat^, thereby enabling 
efficient, quick, and thorough clean-out 
operation of the screen pipe by means of a 
suction pump. This oleanjout is ol 
60 extreme importance during the installa- 
tion of the device, when, as previously 
outiined, all the fine sand, silt and the like 
must be withdrawn from the area sur- 
rounding the screen pipe in order to buUd 
66 up a relativelv coarse gravel bed around 
the screen pipe. It will be obvious tiiat, 
when t^UB all fine sand and silt nas been 
removed from the bed sumrand^g the 
screen pipe, no fine sand, silt or the lifce 
60 will accumulate within the screen pipe 
and cause the latter to sag, bend or othw- 
wise to deviate from the desired honaontal 

9 shows the discharge pipo 8 m 
eft an intermediate position in which it 



extends through the guiding member 20 
but is spaced fi'om the abutment 16. Since 
the opening 21 is somewhat larger than 
the outeruiometer of pipe 8, the inner 
space of the screen pipe located between 
the guiding member kXj and the end of the 
pipe adjacent the sealing assemblies of the 
nose still communicates, although in 
restricted manner, with the pump or the 
like at the end of the screen pipe, while 11 
free communication exists between the 
inner space of the screen pipe located 
between the guiding member 20 and the 
tip of the nose 12, and the interior of 
pipe 8. Consequently the turbidity in ihis m 
instance will be less than when the pipe 
8 occupies Figure 10 position. 

Figure 8 snows tne discharge pipe 8 
in its outward position in which its 
bevelled surface 19 engages the tapered 66 
bore 17 of the abutment member 16. This 
is t:he position normally occupied by the 

Sipe 8 when the screen pipe is being 
riven foi-ward, e.g., when most of the 
sand and silt enters the head 12. In this H 
position of tlxe pipe 8, the greatest portion 
of the sand and sUt entering from the out. 
side wUl be quickly removed from the head 
12 through pipe 8. 

From Qie above, it will be clear that tht W 
longitudinally adjustable discharge pipe 8 
witiain the screen pipe 6, is highly bene- 
ficial for properly locating the screen pipe 
during the installment of the entire water 
operation of the screen pipe by means of a 106 
collecting system, inasmuch as the adjust- 
able pipe 8 makes it possible quickly and 
efficiently to withdraw silt and fine sand 
from the screen pipe. Also, if later, after 
the system has been in operation for somelOS 
time, silt and fine sand accumulations 
should occur due to some circumstances in 
the screen pipe, the pipe 8 can easily be 
reintroduced, if desired • and be moved 
into Figure 9 or 10 position to stir up the IIP 
sand or silt and to remove it as described 
above. On the other hand, during the 
installation of the water collecting system, 
the sealing means 40, 24 and 26 wul pre- 
vent any substantial leakage or seepapre Utt 
along the pipe surfaces engaged by said 
sealing means, even if the screen pipe 6 
is not in proper alignment with the respec- 
tivfe port hole ana if the pipe 8 is not 
quite concentrically arranged within the IQQ 
screen pipe 14. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion, and in what manner the same is to 
be performed, we declare that what we 126 
claim is: — 

1. An arrangement for withdrawiuff 
water from water bearing strata, whicii 
indudes a hollow shaft or caisson with at 
least one perforated pipe extending radi- 130 
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aUy from said shait or qaisson and Itavijig 
co-azially arranged therein discharge 
pipe or «and l^e, with the outer end 
thereof forming a cone-shaped head, said 
5 perforated pipe having theicein and 
adjacent said head, a partition provided 
with a bore characterised in that the par* 
tition is provided with a cone-ehaned bore 
for supporting and guiding the olscharge 

10 pipe or sand line toward the head and 
allowing sliding movement of gaid dis- 
charge ^ipe or sand line in its axial direc- 
tion, saia bore tapering toward tiie head 
so as to form an abutment for said dls- 

11 charge pipe or sand line to limit the out- 
ward movement of said discharge pipe or 
sand Une towards the outer end of said 
head. 

2. An arrangement according to Claim 
20 1| in whioh the peirforated pipe hae pro« 

vided therein, a second partition ^aoed 
from the fbst-mentioned pairtition at a 
predeterzxuned distance andprovided with 
a cone-shaped bore for guiding and sup- 
%i porting the discharge pipe or sand Ijne. 

3. An arrangement according to Claim 
2, in which the cone-shaped bore of tbe 
second 'ps^rtition ends is. a cylindrical 

SBsageway having an inner diapneter 
cger than the outer diameter of ihe dis- 
charge pipe or sand line. 

4. An arrangement according to any of 
Claims 1 to 3, characterised in that t^e 
outer end of the discharge pipe or sand 

85 line is bevelled ia confornuty ynXL the 
cone-shaped bore in ihe partit&n adjacent 
the headi 



6. An arrangement acQordinff to an; of 
Claims 1 to 4, characterised oy flexible 
sealing means interposed between the di^- 10 
charge pipe or sand line and the per- 
forated pipe pertaining thereto. 

6. An arrangement according to any of 
Claims 1 to 5, in which tbe perforated 
pipe extends through port holes in the 40 
shaft or caisson, duuracterised in that a 
sleeve spaced from and surrounding a por- 
tion of the perforated jjipe, is anchor^ in 
conqrete provided in eaid port holes, while 

a flexible seaUng member is provided M) 
between said sleeve and said portion of the 
perforated pipe. 

7. An arrangement according to Claim 
5, in which the sealing means consists of 

a plurality of centrally apertured rings of 01 
flexible material interconnected by rigid 
cylindrical spacer elements. 

8. An arrangement according to Claim 
7, oharacterised in that the sewng means 
are adjustable as a unit. 60 

9. An arrangement for withdrawing 
water from water bearing etrat^ substeii- 
tiaUy as hereinbefore desoribed vkjOl refer- 
ence to the accompanying drawings. 

Dated the 22nd day of September, 1947. 

POEBESim, KBTLBr & CO., 
Chartered r atent Agents, 
Jessel Chambers, SB/ 90, Chancery Lane, 
London, W.0.2, and 
Central House, 76, !New Street, 
Birmingham, 2, 
Agents for the Applicants. 
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